A phorbol ester (TPA) can replace macrophages in human lymphocyte cultures stimulated with a mitogen but not with an antigen.
A culture system was developed in which human peripheral blood mononuclear cells (PBM) depleted of macrophages did not proliferate in response to the lectin mitogen PHA or to the soluble antigen of tetanus toxoid. These cells were able to respond to both mitogen and antigen if purified autologous macrophages were added back to the culture. The response to PHA was partially restored by supplementing the cultures with supernatants from LPS-stimulated macrophages or with partially purified human interleukin 1 (IL 1). The response to tetanus was not restored by reconstitution with these materials. The phorbol ester, 12-O-tetradecanoyl-phorbol-13-acetate (TPA), has been shown to have IL 1-like effects in other species and is a polyclonal activator of human T and B lymphocytes. In this study, we tested the ability of TPA to replace macrophages in human lymphocyte cultures stimulated with mitogen or with antigen. Small doses of TPA (50 ng/ml) completely replaced macrophages in the PHA-stimulated cultures; however, in doses of up to 400 ng/ml, TPA was not able to replace macrophages in cultures stimulated with tetanus. Thus, TPA appears to mimic the macrophage-replacing ability of soluble factors (IL 1, macrophage supernatants) in the triggering of human lymphocytes.